The SCORE (Systemic Clinical Outcome and Routine Evaluation) is a 40-item questionnaire for completion by family members 12 years and older to assess outcome in systemic therapy. Twenty-eight and 15-item short versions of the SCORE have previously been validated with samples containing some families attending adult mental health services and some attending child and adolescent services; or samples containing families exclusively from child and adolescent services. This study aimed to investigate psychometric properties of two short versions of the SCORE with a sample drawn exclusively from adult mental health services. Data were collected from 199 service users attending inpatient and outpatient adult mental health services in the south-east of Ireland. Both instruments had good internal consistency reliability. They also showed construct and criterion validity, correlating with measures of global functioning, service need, and childhood trauma. The 28 and 15-item versions of the SCORE are brief psychometrically robust family assessment instruments which may be used to evaluate systemic therapy with adult mental health service users.
Practitioner points
• Brief 15 and 28-item versions of the SCORE may be used to assess family adjustment, monitor progress and assess outcome in adult mental health cases • The SCORE-28 is in the appendix to Cahill et al. (2010) . The SCORE-15 and a 29-item version that contains items for both the SCORE-28 and SCORE-15 is in Fay et al. (2013) • A web-based system for administering and scoring the and SCORE-28 is available at this link: http://scorefamilyassessment.org/login. 
Introduction
The SCORE (Systemic Clinical Outcome and Routine Evaluation) is a questionnaire for completion by family members 12 years and older to assess outcome in systemic therapy . The SCORE was developed for routine use in clinical practice to periodically assess therapeutic progress. SCORE data may be used to inform therapists and clients about progress of individual cases and to evaluate service effectiveness (e.g. Cassells et al., 2014; Hartnett et al., forthcoming) . A 40-item version of the SCORE was developed through a process of expert practitioner consultation (Stratton et al., 2006 . Using multisite data from a large sample of cases, a brief 15-item version (SCORE-15) was developed in the UK and a 28-item version (SCORE-28) was developed in Ireland (Cahill et al., 2010) . Items from these short versions of the SCORE are given in Table 1 . In these independent research programs, both short versions of the SCORE were found to have a three-factor structure. The factors assess family strengths, difficulties and communication. Both short forms of the SCORE showed acceptable levels of internal consistency and test-retest reliability. The factor structure, internal consistency and test-retest reliability of the 28 and 15-item versions of the SCORE have been replicated in further studies (Fay et al., 2013; Hamilton et al., 2015) . Jewell et al. (2013) developed a child version of the SCORE-15 using focus groups and practitioner collaboration. In a non-clinical sample of school children aged 7 to 11 years the child SCORE showed acceptable levels of internal consistency and testretest reliability. On all versions of the SCORE responses are given on five-or six-point Likert scales to a series of statements about family life. There is also an open-ended question about the main problem. Severity and impact ratings of this problem are given on ten-point scales.
In a national telephone survey, Fay et al. (2013) developed norms for the SCORE-28 and SCORE-15 in an Irish context. Clinical cut-off points for families of children with clinically significant behavioural and emotional problems were identified. The criterion validity of 15 and 28-item short versions of the SCORE was also established by showing that they discriminated between cases with and without clinically significant problems. This finding was replicated by Hamilton et al. (2015) . Cahill et al. (2010) , Fay et al. (2013) and Hamilton et al. (2015) found that both the 28 and 15-item versions of the SCORE showed construct validity insofar as their total and three-factor subscales correlated significantly with other indices of family adjustment and measures of parent and child adjustment. Two studies have shown that the SCORE is responsive to change. In a large UK multisite study, where family members completed the SCORE-15 before therapy, and again after four sessions, Stratton et al. (2014) found that the SCORE-15 was sensitive to therapeutic change in the early stage of family therapy. In a large Irish multisite study, Hamilton et al. (2015) found that both the 28 and 15-item versions of the SCORE were responsive to change arising from a variety of systemic interventions spanning three to five months.
To date, 28 and 15-item short versions of the SCORE have been validated with samples containing some families attending adult mental health services and some attending child and adolescent services or with samples containing families exclusively from child and Clients rate each item on a 6 point scale from 1 5 describes my family extremely well to 6 5 does not describe my family at all Clients also name their main problem and rate its severity and impact on 10 point scales adolescent services. The validity of the SCORE when used exclusively with adult mental health service users is unclear. The present study aimed to address this issue by investigating the factor structure, reliability, criterion and construct validity of the 28 and 15-item versions of the SCORE in a sample of adult mental health service users.
Method
The study was conducted with ethical approval of the Irish Health Service Executive (HSE) and University College Dublin, and informed consent of participants. Data collection occurred between July 2011 and June 2014 in the public mental health service in the south-east of Ireland.
Participants
Participants were 199 adult mental health service users. There were 100 inpatients and 99 outpatients. Consecutive referrals for inpatient and outpatient care at the HSE Waterford mental health service were accepted into the study unless they were under 18 years, had an intellectual disability or acquired brain injury, were inappropriately referred to the service with problems such as homelessness or neurological illness, or were unable or unwilling to provide informed consent or to complete the assessment protocol. With regard to demographic characteristics 52.8% were males; 47.2% were female, and the mean age was 40.2 years (SD 5 14.0, Range 5 18 to 75 years). With regard to family status, 37.2% were married, cohabiting or in a relationship; 54.3% had children; and the average number of children was 1.31 (SD 5 1.61, Range 5 1 to 7 children). The unemployment rate was 46.2% and employed participants came from a range of socio-economic groups.
Participants had attended mental health services for an average of 7.3 years (SD 5 10.05 years), and the average duration of past inpatient treatment was 2.7 months (SD 5 6.32). Participants had received multimodal treatment involving medication and individually-oriented (rather than systemic) psychotherapy. Of 199 cases, 196 (98.4%) met the diagnostic criteria for a current or lifetime DSM-IV axis I disorder, and 77 (38.7%) met the criteria for both an axis I psychiatric disorder and an axis II personality disorder. The axis I disorder rates were 64.8% for anxiety disorders, 55.8% for depressive disorders, 46.2% for alcohol and substance use disorders, 22.1% for psychotic disorders, 9.5% for bipolar disorders, 4% for eating disorders and 2% for adjustment disorders. The personality disorder rates were 13.6% for avoidant, 9.5% for obsessive compulsive, 9.5% for borderline, 8.5% for paranoid, 8% for antisocial, 3.5% for narcissistic, 3% for dependent and for schizoid, 1% for schizotypal, and 0.5% for histrionic and for personality disorder not otherwise specified. Three cases did not meet criteria for a current or lifetime DSM axis I diagnosis. All three had subclinical mood disorders. One had made a recent suicide attempt and another had schizoid personality disorder.
Assessment protocol
The assessment protocol included the Systemic Clinical Outcome and Routine Evaluation (SCORE, Cahill et al., 2010; Fay et al., 2013) , the Structured Clinical Interviews for DSM-IV axis I and II disorders (SCID I, First et al., 1996; SCID II, First et al., 1997) , the Global Assessment of Functioning rating scale (GAF, Luborsky, 1962) , the patient version of the Camberwell Assessment of Need Short Appraisal Schedule (CANSAS, Trauer et al., 2008) , and the Childhood Trauma Questionnaire (CTQ, Bernstein and Fink, 1998) .
A 29-item version of the SCORE was used which included all items in the SCORE-28 and SCORE-15. The SCID I yielded DSM-IV axis I diagnoses. Axis II personality disorders were assessed with the SCID II. The GAF provided an interviewer's assessment of overall client functioning on a 100-point scale. The CANSAS provided an index of self-reported unmet service needs, based on a list of twenty-two needs for mental health service users. The CTQ assessed recollections of childhood physical, sexual and emotional abuse, and physical and emotional neglect.
All variables in the assessment protocol were reliably assessed. DSM diagnoses based on the SCID I and II had adequate inter-rater reliability. Kappa coefficients using data from pairs of raters for nineteen cases ranged from 0.6 (95% CI [0.11, 1.00]) to 1.0 (95% CI [1.00, 1.00]), with the majority of values being above 0.7. The GAF had high inter-rater reliability. The intraclass coefficient from pairs of raters for nineteen cases was 0.98 (95% CI [0.94, 0.99]). For self-report scales (SCORE, CANSAS-P, and CTQ) there were acceptable levels of internal consistency reliability with alpha coefficients ranging from 0. 
Procedure
Recruitment was conducted in collaboration with administrative and clinical staff at inpatient and outpatient centres. Research team interviewers were trained in administration and scoring of all instruments, notably the SCID I and II diagnostic interviews. All interviewers had primary degrees in psychology. Interviews were conducted at Waterford Regional Hospital or Saint Patrick's Hospital, Waterford.
Data management
Data were entered item-by-item into an SPSS file and verified by checking ranges for all items. There were missing values in thirtyeight cases, and in these, values for less than 20% of items were missing. No values were substituted for missing diagnoses. For other variables, in cases with missing data, for multi-item scales, scale means were substituted for missing items in all analyses except the confirmatory factor analyses (CFA). The Mplus (Muth en and Muth en, 199822012) default weighted least squares estimation procedure, which assumes data points are missing at random, was used to deal with four missing data points in the CFAs of SCORE data (Asparouhov and Muthen, 2010) . This procedure yields results consistent with those from maximum likelihood estimation.
Items were combined into multi-item scales and all continuous variables were checked for normality. With few exceptions, continuous variables in this study were normally distributed, justifying the use of parametric statistical tests. Data were analysed with Version 20 of the Statistical Package for the Social Sciences and Version 7 of Mplus. In analyses where multiple t-tests or correlations were conducted the false discovery rate was used to control for type 1 error (Benjamini and Hochberg, 1995) . FRD was used because many statistical tests were conducted and controlling the probability of type I errors using the Bonferroni correction would have led to a very conservative p value and increased the probability of type II errors. The FDR approach tolerates some type I errors by controlling the rate rather than the presence of them.
Results

Factor structure
The weighted least squares with mean and variance adjustment estimator was used for CFAs (Muth en et al., 1997). The weighted least square estimator was used (rather than the maximum likelihood estimator) because is it a good estimator of latent variable models (Muth en and Satorra, 1995); it is a robust estimator for modelling categorical data (Brown 2006) ; it yields comparable results to maximum likelihood estimation in large data sets when there is evidence supporting the model from previous studies (Mislevy, 1986; Forero and Maydeu-Olivares, 2009) ; it is more efficient and less computationally demanding than maximum likelihood estimation (Agresti, 2002) ; and it yields similar results to maximum likelihood estimation under general missing data assumptions (Asparouhov and Muthen, 2010) .
Confirmatory factor analyses (CFA) showed that data fit the threefactor structure of the SCORE-28 quite well, but fit the three-factor structure of the SCORE-15 less well. Figure 1 presents the results of CFAs for the SCORE-15 and SCORE-28, and Chi square, Root-MeanSquare Error of Approximation (RMSEA), Comparative Fit Index (CFI), Tucker-Lewis Fit Index (TLI) and the Weighted Root-MeanSquare Residual (WRMR). The RMSEA, CFI, TLI and WRMR were used to evaluate the extent to which data fit the SCORE-28 and SCORE-15 three-factor models (Bollen and Long, 1993; Hooper et al., 2008; Kline, 2010) . The Chi-square statistic was discounted due to its unreliability as a fit index with large samples (Kline, 2008) . Bentler (1995, 1999) and Yu (2002) From Figure 1 it may also be seen that for the SCORE-15 factor loadings ranged from 0.553 to 0.858. Error variances ranged from 0.264 to 0.694. Correlations between factors ranged from 0.712 to 0.939.
For both the SCORE-28 and the SCORE-15, the highest correlations occurred between the family difficulties and communication factors and the lowest were between the family strengths and difficulties factors.
Internal consistency reliability
Internal consistency reliability analyses confirmed that both brief versions of the SCORE had good internal consistency reliability, with alpha coefficients for total scales and subscales above . 
Comparison of clinical and non-clinical groups
A comparison of means of clinical and non-clinical groups indicated that the SCORE-28 and SCORE-15 demonstrated good criterion validity in terms of their ability to differentiate between clinical and non-clinical cases. Mean scores of 199 clinical cases from the present study were compared with those of an Irish national random sample (N 5 403, Fay et al., 2013) . Results of this analysis are given in Table 2 . It was expected that clinical cases would score higher than non-clinical cases because the SCORE is keyed so that high scores indicate more severe adjustment problems; t-tests showed that SCORE-28 and SCORE-15 total and subscale means for the clinical group were significantly higher than those of normal controls. For both the SCORE-28 and SCORE-15 totals, effect sizes reflecting differences between means of clinical and non-clinical groups were large (d 5 0.91, 95% CI [0.85, 0.98]). Effect sizes for subscales were medium to large, ranging from 0.57 (95% CI [0.52, 0.68]) to 1.1 (95% CI [1.03, 1.17]).
Comparison of groups with and without personality disorders
A comparison of means of cases with axis I psychiatric disorders only, and cases with both axis I psychiatric disorders and comorbid axis II personality disorders supported the criterion validity of the SCORE-28 and SCORE-15 in terms of their ability to differentiate between these two groups of cases. It is well established that among adult mental health service users, the presence of comorbid personality disorders is associated with poorer psychosocial adjustment (Skodol et al., 2005) . It was therefore expected that service users with personality disorders would show poorer family adjustment on the SCORE. SCORE means of 77 cases with axis I psychiatric disorders and comorbid axis II personality disorders were compared with those of 119 cases with axis I disorders only. Results of this analysis are given in Table 3 . t-tests showed that SCORE-28 and SCORE-15 total and subscale means of the group with personality disorders were significantly higher than those of cases without personality disorders. For both the SCORE-28 and SCORE-15 totals, effect sizes reflecting differences between means of these two groups were large (d > 0.8). Effect sizes for subscales were medium to large, ranging from 0.66 (95% CI [0.48, 0.83] ) to 0.88 (95% CI [0.75, 1.01]). On the SCORE main problem severity scale (but not the problem impact scale), the mean for the group with personality disorders was significantly higher than that of the group without personality disorders, and the effect size was medium (d 5 0.49, 95% CI [0.16, 0.82 
]).
Correlations with measures of functioning, service need, childhood trauma and motivation for psychotherapy
The pattern of correlations between the SCORE and measures of global personal functioning, service need, and childhood trauma provided some support for the construct validity of both the 28 and 15-item versions of the SCORE. It was expected that SCORE scales would correlate significantly and moderately with the GAF, CANSAS, and CTQ, since service users reporting greater family adjustment problems, were expected to show poorer global functioning and report greater service needs, and recollections of childhood trauma. Pearson product-moment correlations between SCORE scales and the GAF, CANSAS, and CTQ are given in Table 4 . From the table it may be seen that for both versions of the SCORE small to moderate, significant correlations occurred between all SCORE scales on the one hand, and the GAF, CANSAS and CTQ on the other. The absolute magnitude of correlations between SCORE scales, and the GAF, CANSAS, and CTQ ranged from 0. 
Discussion
This study aimed to confirm the three-factor structure, reliability, criterion and construct validity of the 28 and 15-item versions of the SCORE in a sample of adult mental health service users. Results showed that SCORE-28 data from our sample, on three of four indices, fit the three-factor structure found in previous studies (Cahill et al., 2010; Fay et al., 2011; Hamilton et al., 2015) . In contrast, SCORE-15 data from our sample fit the three-factor structure on only two indices. This shows that the SCORE-28 had greater factorial validity in an adult mental health context.
Both versions of the SCORE showed good internal consistency reliability; good criterion validity insofar as mean scores of clinical and non-clinical groups, and groups with and without personality disorders differed significantly from each other; and good construct validity in that all SCORE scales correlated with measures of global personal functioning, service need, and childhood trauma. These findings further supported the construct validity of both short versions of the SCORE.
The principal novel contribution of this study was demonstrating the reliability and validity of brief versions of the SCORE in an adult mental health service context, with service users who had received long-term multimodal treatment involving medication and individually-oriented (rather than systemic) psychotherapy.
Our results show that both brief versions of the SCORE may be used to assess family functioning, monitor therapeutic progress, and evaluate outcome in systemic therapy with families of adults with mental health problems. The SCORE total is a reliable and valid index of family adjustment for both the 28 and 15-item versions of the instrument. The strengths, difficulties and communication subscales of the longer 28-item version of the instrument have adequate factorial validity and better factorial validity than those of the shorter SCORE-15, and therefore may be used to assess these aspects of family functioning in clinical practice. In contrast, the factorial validity of the strengths, difficulties and communication subscales of the SCORE-15 is less robust. In clinical practice scores from these subscales of the SCORE-15 require cautious interpretation. Thus, the longer SCORE-28 instrument may be used when therapists or researchers wish to assess family strengths, difficulties and communication, whereas the shorter SCORE-15 may be used when a rapid evaluation of family adjustment is required. Two limitations of this study deserve mention, since they suggest priorities for future research. First, data from family members, other than those with mental health problems, were not collected. It would have been informative to have members of participants' families complete the SCORE and measures of personal adjustment and also to collect observational data on family functioning. Correlations between these measures and the SCORE would have permitted a more robust evaluation of construct validity. Second, the responsiveness of the SCORE to changes arising from systemic therapy with adult mental health service users was not assessed. These data would be valuable in clarifying the degree to which the SCORE can detect therapeutic improvement in adult mental health settings.
